ECOLOGY AND ENVIRONMENT, INC.
DALLAS, TEXAS

MEMORANDUM

P ame TO: Ed Sierra, RPO Region VI
THRU: K. H. Malone, Jr., FITOM
FROM: Bradley Morris, FIT Geologist HAM

DATE: February 13, 1989

SUBJ: Preliminary Assessment for KNUZ AT ey A /o 4
Radio Tower, Houston, Texas. ¢ {
(TXD987979275)

TDD# F06-8812-22
PAN FTX0867PAA

1. SITE INFORMATION

The KNUZ Radio Tower site is located at 2'5 North Ennis, Houston, Texas
77003. The geographic coordinates are Latitude 29°45’12"N, Longitude
95°20’ 48"V. The site is located approximately 1.5 miles east of
downtown Houston, 3000 feet north of Buffalo Bayou, and diagonally
across from Lead Products Company, Inc., 709 N. Velasco, Houston, Texas
(Figure 1). The site is owned by Texas Coast Broadcasters - Clark
Company, 2510 Times Boulevard, Houston, Texas 77005-3225. The site
consists of a radio transmission tower, guywire anchors, and satellite
N i b dish (Figure 2).

2. BACKGROUND/OPERATING HISTORY

The site reportedly received discarded battery casings that were
utilized as fill material from the nearby Lead Products Company
facility. During the 1950s and 1960s, .Lead Products Company ceotracted
with the owner of the KNUZ Radio Tower property to provide these
batteries (Reference 5).

Lead Products Company began operating as a lead smelting business i» ‘“e
1930s. Lead was removed from discarded battieries and used to fabric.te
pipes and other equipment. After the lead was removed from the
batteries, the battery casings were buried on the Lead Produvcts property
and the KNUZ Radio Tower site. The buried casings beneath the KNUZ
Radio Tower site reportedly contain unknown quantities of lead residues
(Reference 5).

The FIT conducted an off-site reconnaissance inspection on January 5,
1989. The site is surrounded by a chain link fence and secured by a
locked gate. The site is nearly level and vegetated with ~Yﬁ%§8v?ﬂq
grass (attached photographs). AR ¢
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3. VASTE CONTAINMENT/HAZARDOUS SUBSTANCE IDENTIFICATION

An unknown quantity of battery casings containing rasidual lezd were
buried at an unknown location at the site for approximately 15 years
(Reference 5). There are no records of waste quantity. No information
concerning waste containment is available. The battery casings are
assumed to have been dumped into an unlined trench or pit and covered
with soil.

4. PATHVAY CHARACTERISTICS

a. Air Pathway Characteristics. The gaseous and particulate mobility
potentials at the KNUZ Radio Tower site are low due to the soil cover
that was applied over the battery casings. Gaseous mebility is unlikely
due to the nature of the contaminant (lead).

b. Ground Water Characteristics. The principal aquifers in the study
area are the Chicot and Evangeline aquifers. The Chicot includes all
sedimentary deposits from land surface to the top of the Evangeline
Aquifer, approximately 1000 feet thick (Reference 3). The Chicot is
composed of interbedded sands, silts, and clays of the Willis Sand,
Bently and Montgomery Formations, and the Beaumont Clay. The underlying
Evangeline aquifer, with an approximate thickness of 2000 feet, is the
primary source of ground water in the study area. The Evangeline
Aquifer is approximately 2000 feet thick in the study area and extends
from the base of the Chicot to the underlying Burkeville confining layer
(References 1 and 3). The Evangeline is composed of the Goliad Sand and
Fleming Formation and is characterized by layers of saad and gravel with
interbedded clay and silt layers (Reference 3).

The City of Houston utilizes a combination of ground water and surface
wvater to supply drinking water to residents within 4 miles of the KNUZ
Radio Tower site (Reference 7). Four City of Houston water wells are
located within 4 miles of the site (References 1 and 8). These wells
are screened in the Evangeline aquifer at depths of 580 to 1160 feet
(Reference 1). Net precipitation in the City of Houston is -6.5 inches
per year (Reference 2).

c. Surface VWater Characteristics. Surface water drainage from the site
presumably flows north toward a drainage ditch which ultimately flows
into Buffalo Bayou (Reference 10). The distance from the site to the
point of entry into Buffalo Bayou is approximately 2500 feet (Reference
8).

Buffalo Bayou flows east - southeast and enters a turning basin 4 miles
downstream of the site. From this point to Galveston Bay, the bayou
becomes the Houston Ship Channel. Surface water along the 15-stream
mile drainage path is used for limited recreation, navigation and
industrial cooling water (Reference 10). There is no drinking water use
of Buffalo Bayou or the Houston Ship Channel (Reference 10). The size
of the drainage area is approximately the area of the site, 3.5 acres



(Reference 8). The average annual stream flow for Buffalo Bayou is 320
cfs (Reference 13). The two-year twenty-four hour rainfall is 5 inches
(Reference 2). The peotential for flooding is minimal (Reference 14).

d. On-Site Pathway Characteristics. Residual lead is suspected to be
present beneath the site at an unknown depth. The utilization of either
a proper liner or runoff diversion control system is doubtful, due to
the time period in which the hattery casings were disposed.

5. TARGETS

There are at least four water wells that serve the metropolitan Houston
area with drinking wvater (Reference 1). The City of Houston’s water
supplies are obtained from a combination of ground water and surface
wvater from Lake Houston, located 17 miles northeast of downtown Houston
(Reference 7). The total population served by municipal water supplies
within four miles of the site is 281,700 (Reference 9). Primary surface
water use of Buffalo Bayou is industrial cooiing water. Buffalo Bayou
is primarily a storm water outlet with limited use (Reference 10).

The site is surrounded by a fence, preventing public access to on-site
disposal areas. Located within 0.25 miles of the site are several
single family residences, parks, and commercial - industrial areas
(Reference 8). There are no critical habitats of endangered species or
sensitive areas within 15 miles downstream of the (Reference 11).

6. OTHER REGULATORY INVOLVEMENT

No evidence exists of any permits or regulatory action at the KNUZ Radio
Tower site. The owners of the adjacent Lead Products facility are
currently negotiating with the City of Houston Health - Engineering
Department and the Texas Water Commission to design a remedial action
program to recover lead from contaminated soils at the Lead Products’

property  (References 5 and 15). ENSR Construction is currently
collecting soil samples for the identification of waste quantity and
migration at the Lead Products Company site (Reference 15). Lead

Products Company does not have any current plans to take action at the
KNUZ Radio Tower site (Reference 5).

7. CONCLUSIONS AND RECOMMENDATIONS

The KNUZ Radio Tower site received discarded battery casings from Lead
Products Company, Inc. during the 1950s and 1960s. The battery casings
contained an unknown quantity of lead residues and were buried at an
unknown location and depth. The battery casings are currently covered
with soil and thick, grassy vegetation. The site is secured by a fence
and locked gate.

The potential for surface water contaminant migration is minimal. The
batteries are covered with soil and no obvious on-site surface water
drainage pathwvays exist. Buffalo Bayou, which ultimately receives site
runoff, is primarily limited to navigation and industrial water cooling
uses. The potential for contamination to ground water is minimal. The



aquifer of concern (Chicot Aquifer) is more than 500 feet deep. An
alternate, unthreatened supply of drinking water is available within the
study area.

The FIT recommends no further action at the KNUZ Radio Tower Site.
Further information concerning the remedial cleanup at the adjacent Lead
Products Company site is located in the Lead Preducts Company file.
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PRESCORE ANALYSIS HRS SCORESHEET

Site Name: KNUZ Radio Tower Site
EPA ID No: TXD987979275

TDD No: F06-8810-22
City: Houston
County: Harris
State: Texas

Site EBvaluator: Bradley Morris, FIT Geologist [HAM
P Region VI FIT (Title)
/ \ Date: February 13, 1989

POTENTIAL RELEASES

[ ] Ground Vater
[ 1] Surface Vater
[ ] Air

[ ] On-Site/Direct Contact

SCORING SCENARIOS Preliminary Projected
GROUNDWATER ROUTE SCORE (Sgw) = 12.93 15.51
SURFACE WATER ROUTE SCORE (Sw) = i 9. 3_1_- 7.97
AIR ROUTE SCORE (Sa) = 0 __—_b
TOTAL SCORE (Sm) = 4y 8.08 10.08

NEW HRS MODEL CONSIDERATIONS

GROUNDVATER ROUTE: The ground water route was evaluated for a 4-mile
radius. A total of 4 municipal drinking water wells were located. An
alternate, unthreatened supply of drinking water is available.

SURFACE VATER ROUTE: The 15-mile down slope drainage pathway has no
drinking water intakes and has limited use (recreational, industrial
cooling water).

AIR ROUTE: The potential for release to air is very low due (o waste
being buried, covered with soil, and unknown waste quantity.

ON-SITE ROUTE: The site is secured by fence and lockable gate. No
public access to disposed waste is obvious.

SUPERFUND FILt

JUL 21
08-Feb-1989 REVaw

REORGANIZEI




*****CONFIDENTIAL*****PRE-DECISIONAL DOCUMENT*****
Fkkkk GROUND WATER ROUTE WORKSHEET *kkkk

Preliminary Reference Projected Reference

1. OBSERVED RELEASE 0 0

2. ROUTE CHARACTERISTICS

DEPTH TO AQUIFER OF

s CONCERN (x2) 0 1 0 1
NET PRECIPITATION 1 2 1 2
PERHEABILITY OF
UNSATURATED ZONE 1 3, 4 2 3, 4
PHYSICAL STATE 3 5 3 5
ROUTE CHARACTERISTIC 5 6
SCORE _ -
3. CONTAINMENT 3 5 3 5

4. WASTE CHARACTERISTICS

TOXICITY/PERSISTENCE 18 25 54 6 18 2; 5y 6
HAZARDOUS VASTE

QUANTITY 1 5 1 5
WASTE CHARACTERISTICS

SCORE = 19 19

— _——— —_——
5. TARGETS

GROUNDVATER USE (x3) 6 7 6 7
DISTANCE TO NEAREST

VELL/POPULATION SERVED 20 1, 74 8 9 20 1, 7, 8, 9
TOTAL TARGET SCORE = 26 26

(1x4x5) or (2x3x4x5) =
GROUNDVATER ROUTE SCORE

(1x4x5) or (2x3x4x5) x 100 = 12.93 15.51
57,330

08-Feb-1989 REVaw




*%x*x*xCONFIDENTIAL*****PRE--DECISIONAL DOCUMENT****%
Fhkkk SURFACE WATER ROUTE WORKSHEET *kkkk

Preliminary Reference Projected Reference

1. OBSERVED RELEASFE 0 45 7, 10

2. ROUTE CHARACTERISTICS

FACILITY SLOPE AND

INTERVENING TERRAIN 0 8 0 8
1-YEAR 24-HOUR
— RAINFALL 3 . 2 3 2
DISTANCE TO NEAREST
SURFACE VATER (x2) 4 8 4 8
PHYSICAL STATE 3 5 3 5
ROUTE CHARACTERISTIC 10 10
SCORE "% S Vet
3. CONTAINMENT 3 5 3 5
4. VASTE CHARACTERISTICS
TOXICITY/PERSISTENCE 18 2, 5,6 18 2:5;6
HAZARDOUS WASTE
QUANTITY 1 5 1 5
VASTE CHARACTERISTICS
SCORE - 19 19
5. TARGETS
= SURFACE VWATER USE (x3) 6 7510 6 7510

DISTANCE TO A SENSITIVE
ENVIRONMENT (x2) 0 11 0 11

POPULATION SERVED/
DISTANCE TO DOWNSTREAM
VATER INTAKE 0 7 0 7

TOTAL TARGET SCORE = 6 6

(1x4x5) or (2x3x4x5) =
SURFACE VATER ROUTE
SCORE = 5..31 7.97
(1x4x5) or (2x3x4x5) x 100 =
54,350




**%**CONFIDENTIAL*****FRE-DECISIONAL DOCUMENT*****

*hkkk AIR ROUTE WORKSHEET *kkkk

Preliminary Reference Projected Reference

1. OBSERVED RELEASE 0 0

DATE AND LOCATION
2. VASTE CHARACTERISTICS

] REACTIVITY AND
INCOMPATIBILITY 1 6 1 13

TOXICITY (x3) 9 6 9 6

HAZARDOUS VASTE
QUANTITY 1 5 1 5

WASTE CHARACTERISTICS
SCORE = 11 11

3. TARGETS

POPULATION WITHIN
FOUR MILES 21 9 21 9

DISTANCE TO SENSITIVE
ENVIRONMENT (x2) 0 11 0 11

LAND USE 3 8 3 8

TOTAL TARGET SCORE = 24 24

(1x2x3) =

"
o
o

AIR ROUTE SCORE

(1x2x3) x 100
35,100 20 S N

)

08-Feb-1989 REVaw




Preliminary Sm WORKSHEET

S 52

Groundwater Route Score (Sgw) 12.93 167.18

Surface Water Route Score (Ssw) 5:31 28.20

y e Air Route Score (Sa) 0 0

Sgu” + Ssv* + Sa> 195.38
1/2

(SgvZ + Ssv® + Sa?) 13.98
2 2 5 1/2

(Sgw™ + Ssw~ + Sa“) /1.73 = SH = 8.08

Projected Sm WORKSHEET

S 52

Groundwater Route Score (Sgw) 15:51 240.56

Surface Vater Route Score (Ssw) 7.97 63.52

p
Air Route Score (Sa) 0 0

ng2 + Ssv2 + Sa2 304.08
1/2

(ng2 + Ssv2 + Saz) 17.44

=
2 2 2 1/2

(Sgw”™ + Ssw~ + Sa”) /1.73 = SM = 10.08

08-Feb-1989 REVaw
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Reference
Number

REFERENCES

Description of the Reference

1

10

11

Gabrysch, R. K., et al., 1974. Ground Water Data for Harris County,
Texas, Vol. il Records of Wells, 1892-1672. Texas Water Development
Board, Report 178.

Uncontrolled Hazardous Waste Site Ranking System, A User’s Manual.
47FR31219-31243. July 16, 1982 (Appendix A, CERCLA).

Jorgensen, D. G., 1975. Analog-Model Studies of Ground Vater
Hydrology in the Houston District, Texas. Texas Vater Development.
Report 190.

Baker, E. T., 1979. Stratigraphic and Hydrogeologic Framework of
Part of the Coastal Plain of Texas. Texas Department of Water
Resources. Report 236.

Letter. From: Robert Simonds, President, Lead Products Company,
Inc. To: U.S. EPA, Region VI, Sites Notification. October 11,
1988. Re: CERCLA Section 1032C - Notification of Hazardous Vaste
Site.

Sax, N. Irving, 1984. Dangerous Properties of Industrial Materials,
Sixth Edition. Van Nostrand Reinhold Company, New York.

ROC. To: Don MacInnes, Houston Public Works/Water Production
Office. From: Kelly L. Bowles, FIT Geologist, EPA Region VI. Re:
Ground Vater and Surface Water Use - City of Houston. January 5,
1989.

USGS. 7.5 Minute Topographic Map. Quadrangles: Houston Heights,
Texas (1982), Settegast, Texas (1982). Bellaire, Texas (1982).
Park Place, Texas (1982).

1980 Census of Population and Housing, Census Tracts, Housiun, Texas.
U.S. Department of Commerce, Bureau of the Census. July 1983.

ROC. To: Dr. Herbert McKee, City of Houston Health/Engineering.
From: Kelly L. Bowles, FIT Geologist, EPA Region VI. Re: Buffalo
Bayou/Houston Ship Channel Use.

ROC. To: Julie Massey, U.S. Fish and Wildlife Services. Ecological
Services. From: Kelly Bowles, FIT Geologist, EPA Region VI. Re:
Sensitive Environments along Buffalo Bayo». January 9, 1989.



Reference
Number Description of the Reference

12 1980 Census of Population, Number of Inhabitants, Texas. U.S.
Department of Commerce, Bureau of the Census. March 1982.

13 Letter. To: Kelly Bovles, FIT Geologist, EPA Region VI. From J. C.
Fisher, Supervisory Hydrologist, Water Resources Division, U.S.
Geological Survey. Re: Daily Mean Discharge - Buffalo Bayou.

e N January 12,

14 ROC. To: Henry Flemming, Technician, Army Corps of Engineers.
From: Brian Boerner, FIT Chemist, EPA Region VI. Re: Flood Plains
near Buffalo Bayou. January 10, 1989.

15 ROC. To: Eddie Elliot, Texas Water Commission. From: Frances

Verhalen, FIT Environmental Scientist, EPA Region VI. Re:
Regulatory History of Lead Products Company. January 3, 1989.
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REFERENCE 1

TEXAS WATER DEVELOPMENT BOARD

REPORT 178

GROUND-WATER DATA FOR HARRIS COUNTY, TEXAS
VOLUME 11
RECORDS OF WELLS, 1892-1972

By

R K. Gabrysch. W L. Naftel. Gene D. McAdoo. ana C. \V. Bonnet
Unitea States Geological Survey

This report was prepersd by the US. Geological Survey
INCEr COODETNTIVE agreement with the
Texas Water Deveiopment Board
and the
City of Houston

January 1974
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GROUND-WATEZR UCATA FOR HARRIS COUNTY

TEXAS

VOLUME 11

RECORDS OF WELLS, 1892-1972

By

R. K. Gabrysch, W. L. Naftel, Gene D. McAdoo, and C. W. Bonnet
United States Geological Survey

INTRODUCTION

The collection of hydroiomc data i Harns
County, Texas, was bequn oy tne U S. Geological Survey
on a more or less continuing basis in 1929, The current
data-collection program 15 in cooperation with the Texas
Water Development Board and the city of Houston

The datacollection program consists of an
inventory of new large-capacity and other selected weils,

the collection of water samples from weils for chemical

. an v of grou pumpage,
water-level In obse wetls, q
tests on large-capacity wells, and a compiation of
nformation on 1and-surface subsioence

This report presents records of 2,635 weils in 10
areas (Figure 1) in Harns County that have been
collected as part of the inventory from 1929 to 1972
Data on geology, hydrology, pumpage, water levets, and

w

Figure 1.—Locaton of Areas in Harris County




shemical quanty of grouna water in Harris County mav
De oDtainea from previous pudhcations. some of which
are histed in the seiected references in this report

WELL-NUMBERING SYSTEM

The well-numoering sustem 1 Toxas  was
sevelopeo Dv the Texas water Oevelooment Soard for
.se throuanout (me State ~Noer tis svstem each
1<degree Quaarangie is given a numoer consisting of two
aigits. These are the first two digits in the well number
Each !degree quadrangie s aivided into 7%-minute
quadrangies wnich are given 2-digit numbers from 01 to
64. These are the third ana fourth diqits of the weil
number. Easch 7'%-minute quadrangle s divided into
2% munute quadrangles which are given a single dignt

'umoer trom | t0 3. This is the tifth digit of the well
Tumbper. Finally. each well within a 2':minute quacrangie
s given a 2<iqit numper in tne order In which it was
nventoriea  starting witn 01 These are the iast two
11gits of the well numoer

Only the last three cigits of the well number are

own at each location on Fiqures 2 11 the first tour

2iqits  are shown n Ne northwest corner of each
“3minute quadrangie

In agdition 10 the 7-digit well number, a 2-letter
prefix s used to icentify the county. The prefix for
Harns County is LJ. The prefix is not included with the
well numpers in the table because ail weils are 1n Harns
County.
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ANALOG-MODEL STUDIES OF

GROUND -WATER HYDROLOGY

IN THE HOUSTON DISTRICT, TEXAS

INTRODUCTION

Purpose and Scope of the Project

Continual cectines of water levels n  wells,
lana-surface supnsidencs, 4nd salt-water encroachment are
problems related 10 jround-water Sumping r he

Houston qistrict that necessitate agditional stud.es of the

Nydrologic system.

This stuay was oequn in 1970 by the US.
Geological Survey n cooperation with the city ot
Houston and the Texas Water Development Boara. The
principal purpose was to develop a means for forecasting
declines in the aititudes of the potentiometric surfaces
(leveis to whnich water will rise 1n tightly cased welis)
unger various Ci s of g. B of the
comolexity of the hyarologic system, an electric anaioq
mocel was chosen as ine mOst suitable device for
analyzing the system and simuiating future responses.

This report presents the results of the geologic ana
hydrologic studies, discusses the theory and construction
of the analog model, ana presents the simulation of the
declines in the of the tric surfaces as
determined by using the model.

Most of the data upon which this report is based
are available n reports by the U.S. Geological Survey
and the Texas Water D Board (see )
or in the files of the U.s. Geclogical Survey in Houston.
Data are obtained through a conuNUING Cuoperative
orogram of the U.S. Geological Survey, the Texas Water
Development Board, the city of Houston, and the city of
Galveston.

For those readers interested in using the metric
system, metric eqguivalents of English umits of
measurements are given in parentheses. The English units
used in this report May be converted to metric units by
the tollowing conversion factors

From Mutiply To obtan
Unnt Abbre- bl Unit Abbre-
viaion vistion
wbic toot o' 0028317 cubk meter m’

foot fe 0 3048 neter n

From Mutioly To obtmn
Umit Abbre- . Unit Abbre-
viation ation
‘o0t per oav ‘v cav 2 3048 meter per dav micav
‘oot sausres 1 dav 10929 neter sauared ™ /day
oer asv Der cav
neh n 2 sS40 Lentwneter om
]
milion 107 gat 1788 wbKe meters ™
Jations
quare mie 1590 sauere "
«lomerer

Description of the Area

The Houston district, 3s used n this report,
consists of all of Harris, Waller, ana Fort Bend Counties
ana parts of Gaiveston, Montgomery, Brazona,
Chambers. and Liberty Counties (Figure 1). The area ot
the district 15 appre:  tely 6 600 square miles (17,100
square kilomerters).

Figure | —Location and Exient
of the Houston Distnet

Zxcept tor a small area in Montgomery and Waller
Counties, the land surface i1s nearly flat ana featurriess;



~e cni IUTICANT ranst S 0 TN valievs Of the streams
“ne tana enerally trasiess tne rural areas trom
+0UsStoN s0utneast 1o Gaiveston
The mate o5° ‘e sHouston aistrict

naracterizeq Dy mid winters ana not summers. The
west tsmperature rscoroed 3t Houston was 15°F
25 na e maxmum  temoerature was 108°F
32'C The mean snnual temperature 659.2°F
206 Ci T 30-vear averace (1331.60! ranran it

+ouston aas 4595 incnes (116.7 centimeters). montniy

3Ntall s GISTNIDUTEC unitormiy tNFOUGNOUL tne year

The Houston aistrict has a large ana diversitied
ndustrial economy, Dut aiso Nas extensive agricultural
cevelopments. Large amounts of water are used Dy
ndustry for processing ana Cooling purposes ana by rice
and cotton growers for irrigation The rapia growth and

development of the aistrict are que n part to the
avarlability ot large amounts of inexpensive
jrouna-water supplies. The locations of the major

oumping areas are snown on Figure 2

Previous Studies

Among the more comprehensive earlier reports
describing the geology ana hydrology of the Houston
district 15 the report Oy Lang ana others (1950). Peruit
angd Winslow 11957) summarnizea the geology and
grounda-water resources of Galveston County. The
relation of salt water 1o fresh grouna water in Harns
County was Jiscussed by Winslow ana others (1957)
Land-surtace subsigence and its relation 10 the

1965] vescrives

4 report Dy Wo0a anc Gabrvscn
ne resulls ot "he turst inai0e-mogel  stuGvy  of
rouna-water nvaroloay -0 tme Houston aistrict. The

JSeruiness of the nirst anaiog moce! was nmiten because
That tme jquiiers te operated
Ina Decause tne results of
31 'he area could not be

1@ simulations requirea
aepengently of 2acn other
uUmoING In tne western Dart
mulatea Evaluauon o°

“00el 1nCICatec N3t imorovement

the nerrormance of the hirst

N Jauiter cesianation
T The aguiters

as neegeqa ana that the transmissivity

nO vernucdl eakage nernween "T@  jguiters were not
sGequately mocelea
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GEOHYDROLOGY

The geologic formations from wnich = 7t of the
;round water 1s pumped in the Houston disiiict are
mposea eaimentary of gravel, sana, silt,
and clay. The formations. from oldest to youngest, that
torm important hydrologic umits are: The Catahoula

Sandstone and Fleming Formation of Miocene age. the
Goliad Sand of Pliocene age; the Willis Sana, Bentley

withdrawai of grouna water in the G
area was first reported by Winslow ana Dovel (1954)
and later by Gabryscn (1969).

Previous ground-water invesugations were made in
Waller County (Wilson, 1967). Liberty County (Anders
and others, 1968); Montgomery County (Popkin, 1971);
Fort Bena County (Wesseiman, 1972): Brazona County
(Sandeen ana Wesseiman. 1973). ana Chambers County
(Wesseiman, 1971). These studies provided relatively
recent data on the ground-water resources and
ground-water cevelopment in most of the Houston
aistrict exclusive of Harns ana Gaiveston Counties.

A report containing cata on ground-water
withdrawals and water-ievel declines in Galveston ana
Harnis Counties was preparea by Gabryscn (1972), ana
the role of gr n the o t of the water
system for the city of Houston was described in reports
by Turner, Collie ana Braden, inc. (1966, 1972)

and Montg
Pleistocene age; and alluvium of Quaternary age
(Table 1) Correlation of the nydrologic umrts from
northern Montgomery County to the Guif of Mexico is
shown by the chart on Figure 3

With exception of the 4 aum and the Goilad
Sand, the formations crop out in belts that are nearly
parallel to the shoreline of the Guif of Mexico. The
younger formations crop out nearer the Guif ana the
older ones farther inlana. All the formavior: thicken
downdip so that the older formatnons cre steeply
than the younger ones Locally, howeves, \"¢ oclurance
of salt domes and faults may cause reversals of the
ragional @ip and thickening or thinming of ingvidual
beds.

Salt domes are cylindrical structures resulting from
the upward movement of salt masses that are probably
ot Mesozoic age. In some ar2as, the salt domes penetrate
the uppermost aauifer ana nearly reach the surtace. in
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Table 1.—-Geologic and Hydrologic Units Used in This Report and in Recent Reports on Nearby Areas
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Description of the Water-Bearing Units

Chicot Aguifer

The Chicot aquifer 1s composed of the Willis Sand,
Sentley Formauon. Montgomery Formation. Beaumont
Clav. ana Quaternary alluvium (Table 1). The Chicot
ncludes ail deposits from the 1and surface 1o the top of
tne Evangeine aquifer (Figure 4)

The basis for separaung the Chicot aquifer from
the ungerlying Evangeline aquifer s primanly a
aifference in hydrauhic conguctivity, which in part
causes the difference n the altitudes of the
potentiometric surfaces in the two aquifers.

in_most ot the Houston aistrict, the Chicot aquifer
conmists of discontinuous lavers of sand and clay of

—

3Dout equal total thickness, and in some parts of the

district, the aquifer can e separated into an upper and
lower_unit. Thr most of G County and
southeast Harris County, the basal part of the lower
Chicot aquifer is formed by a massive sand section with
nigh hyaraulic conductivity. (See Figure 4.) This sana
unit, which is heavily pumped, is known lacally as the
Alta Loma Sand. In many previous reports, the unit is
dentified as the Alta Loma Sand of Rose (1943). The
term Alta Loma Sand is not often used in this report
because the stratigraphic relationsnips are not clear.

It the upper unit of the Chicot aquifer cannot be
defined in a oarticular area, the aquifer i1s said 10 be
undifferentiatea. The areal extent of the upper umit
roughly corresponas to the areal extent of the Beaumont
Clay. The areas in which the aquifer cantiot be
aifferentiated into units are mostly in the northern part
of the district (Figure 5)

Wells that are completed in the uppermost sand
layers ot the Chicot aquiter and that have water levels
that are aistinctly higher than water levels in wells

mpletea N e unaerlving sana lavers are cons:Jeraq
) Droguce water 1rom tne upger unit
The rransmissivity cf the Chicot aquifer ranges
‘rom 2ero to apout 20.000 fr- cav (feet squared per
:ay) or 1358 m- sav imeters squarea oer day). The
orage coetticient ranges trom 0.0004 10 0.20 (Figure 6).
The larger values of the storage coetficient occurs in the
orthern Dart of the Mistrict wnere the aquiter 1s partly
r totally uncer water-1apie conaitions

Evangeline Aquifer

The Evangeline aauifer, wnich s the most
mportant source of fresh ground water in the Houston
metropoiitan_area, consists of layers of sand and clay
that are present throughout the district except whers the

Jout is pierced by sait domes (Figure 7). The aquifer is

underlain by the Burkevilie confining layer.

The tra v of the Evange aquifer ranges
from less than 5,000 fi*/day (460 m/day) to about
15,000 ft* ‘day (1,400 m-/day). (See Figure8.) In
general, the honizontal hydraulic conductivity of the
Evangeiine aquifer is less than the horizontal hydraulic
conductivity of the Chicot aguifer. but because the
Evangeline s generally thicker than the Chicot, it is
generally more transmissive.

The storage coefficient of the Evangeline ranges
trom about 0.0005 to 0.0002 where it occurs under
artesian conditions: n the outcrop ares, where the
aquifer is uncer water-table conditions, the storage
coetficient ranges from greater than 0.002 to 0.20.

Burkeville Confining Layer

The Burkeville contining layer, which in the
outcrop area is in the upper part of the Fleming
Formation of Tertiary age, s composed mostly of clay
but contains some layers of sand. The Burkeville restricts
the flow of waler except where it is pierced by sait
Jomes and in the northeastern part of tha district where
t contains many water-yielding sand layers. The
Burkeville is underlain by the Jasper aquifer.

Dectlines in the Altitudes of the
Potentiometric Surfaces

Recoras of ground-water withdrawals in  tne
Houston district date back to 1887, ana recoras exist for
probably 30 percent . the total withdrawals.
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u. ot qvounu water ncreasea siowly until about
5 when rapio inaustriaiization "("VEIKQ the -J':t ot
In 1955, surrace water ‘rom tne San Jacinto River
Houston) Decame availadle. ana the use of grouna
remainec refatively constant until 1962 From
82 to 1970. the use Cf 3rouna water ncreasea to
t 575 mga (milhion gaiions per aavi or 2.2 mition
3 /day (cubic meters per cav The mistoric witharawals
of grouna water °°r 1890-1970 ino the oreaictea

thdrawais tor 137180 are snown on Froure 3

The Jumping of large quantities Of grouna water
“hes caused large cechines n the aitituces of the
* potentiometric surfaces in the aguifers, exceot in tne
upper unit of the Chicot. The declines trom 1890 to
1953, from 1890 to 1960, ana from 1890 to 1970 in the
fower unit of the Chicot aquifer ana n the Chicot
squifer unaifferentiatea are shown on Figures 10, 11,
and 12. Figures 13, 14 and 15 show the cecline of the
sititude of the potentiometric surface n the Evangeline
. aquifer for the same periods.

By 1970. ne alutude of the potentiomerric
surface had ceclined 3 maximum of about 330 et
(100 meters) in the lower unit of the Chicot aguifer ana
Chicot aquifer unaifferentiated and about 430 feet
(130 meters) in the Evangeline aquifer

Not enough data are available 10 map the cecline
of the aititude of the potentiometric surface in tne
upper unit of the Chicot aquiter

Houston Arss

Nearly all the ground water pumped in the Houston
area (Figure 2) is from weils screened in the Evangeline or
Chicot_aguifers. and many of the weils are screened in
both aquiters. (The reacer should note that the Houston
area 1s only a part of the Houston district.) The declines ot
water levels in wells screened in each of the aguifers are
shown on Figure 16. Locations ot the weils are shown on
Figure 2

Declines in e Evangeline aaquifer ana the lower
umt ot the Chicot aquiter have been the greatest. The
Jpper uinit of the Cr.o-ot s relatively undevelopec
theretore, the decline of water levels shown on Figure i6
tor the uoper unit of the Chicot 13 due in part to the
Jischarge Of water 10 the lower unit

Pasadena Area

The Pasacena area 1s an inaustrialized area east of
the Houston area anag mostly west ot the San Jacinto

fiver (Figure Z). lost of the grounc water pumped in
s area s ‘rom 'me  Z.angenne acuifer, but a
Jnsiderapie amount 5 ~ItNArawn trom tne lower unic
t the Chicot in tne soutneastern cart of the area. A
mall ano mostly unrecoraed amount 15 oumped from
ne upper umit of the Chicot

Figure 17 inows the aechine ot water levels in
nree wells. =icn Ot wmien s screeneg in a aifferent
water-neanna unit. The dectine of the aimtuce of the
sotentiometric surrace \n tne uoper unit ot the Chicot is
Ot as great as the aectine in either tne Evangeline or the
ower unit of the Chicot. The decline in the upper unit
>t the Chicot is attributed to discharge to the lower unit
4nd 10 3 smatl amount of pumping.

Katy Area

The Katy area /s an agricultural area west of the
Houston area ang includes the northern ana western
parts of Harnis County, about nalf of Waller County, ana
1orthern Fort Bend County (Figure 2).

Grouna water is used exclusivelv 1n the Katy area
and most of it is usea for rice irnigation. Most of the
water pumped is from the lower unit of the Chicot
aquifer, the Chicot aquifer undifferentiated, and the
Evangeline aquifer. In the northern part of Fort Bend
County, along the Brazos River, some wa: * pumped
from the alluvium, which is 3 part of the upper umit of
the Chicot aquifer

Figure 18 shows the water-level declines in well
LJ-65-04-507, completea n the Chicot aquifer
unaifferentiatea anc vell LJ-65-04-607. completed in
the Evangeline aquifer. Declines are qgreater in wells
screened in the Evangeline aquifer than in wells screened
n the Chicot aquifer unaifferentiatea.

Baytown-LaPorte Area

The Bavtown-LaPorte area extends eastward from
the Pasacena area to the Champers County line
Figqure 2). It is primanly an ingustrial area, in which
most of the ground water used 's mpea from the
ower unit of the Chicot squifer

Figure 19 shows the water-level declines in well
LJ-65-23-606, screeneca in the Evangeline aquiter and in
well LJ-65-24-501, screenea i~ the lower unit of the
Chicot aquifer. Although most withdrawais in the area
are from the lower unit of the Chicot, the rate of decline
n the Evangeline 1s nearty as large as the decline in the
ower unit ot the Chicot
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a result of DUMDING. ~he northern part of the aistrict
Jis0 has the nignest vertical leakage, wnich allows water
10 move easily from tne surtace to tne Chicot aguiter

Limitations on Use ot
the Analog Model

The values 0O ™2 parameters Mooei=\d are rational
«alues 1Or tne NyOrologIC svstem. Furtner investigation
ana new 0ata wiil allow retinements to De Maade ana wiil
allow more accurate cetermination of the values for the
parameters moceled

The mocel was not designed to simulate the
effects of one weil over a short period of tme. The
mode! was cdesigned to smulate the effects of
withdrawal of water from a well field for perioas of a
year or longer

The model was not designed 10 predict subsidence
accurately: . the ot clay
was included. Declines in the altitudes of the
potentiometric surfaces are simulated, and these values
can be used in calculations 10 predict subsidence.

Caution should be used in applying the modeled
ialues 1n equauons to predict short-term specitic
capacity of an individual weil. The model simulates
leaky-aquifer conaitions with ciay storage for ume
intervals greater than | year.

Data Req d for Impr 13

of the Modei

Observation welis that are screened in oniy one
water-Dearing unit are needed for Detter calibration of
the model. The areas where measurements from such
observation wells are needed are determined easily by
noting the areas in which no potentiometric
measurements are shown on Figures 12 and 15.

The accuracy of the model could be improved by
better delineation of the water-bearing sanas above the
basal sana (Alta Loma Sand of Rose, 1943) of the lower
unit of the Chicot in the Texas City area. To improve the
correlation of observed and measured declines in the
altitude of the petenuometric surface in the Texas City
area, it was necessary 10 Program extra pumpage.

More cata are neeced on the quantily of giound
water pumped for 1r11gation in the vicinity oi Davton anv
Liberty ana on the quantity of water discharged from
flowing and pumped wells prior 1o 1930 in Galveston
County,

81-

The moagel cuuid be moaified to s'™uizte clav
ompaction more accuratelv 't the storage coefficient
‘or clay compaction s cetermined accurately for eacn
jquifer. In the present model. the storage coefficient ror
clav compaction 15 modaeled as existing entirely dDetween
the lang surtace ang the centeriine ot the lower umit or

tne Chicot sauiter ira the Chicot aquifer
indifferentiatea. To cistnibute the storage coefficient
ccurately. more Qata concerning the characteristcs or
‘nese Clav lavers are neeced. These 0ata can e obtainea
“Om consondation tests on core samples, recoras of clav
ompaction frocm compacuon recorders. and possibly
from stucies of various types of geophysical logs.

The oresent moael could be modified to be one of
the elements of a hybrid analog-aigital model that could
be usea for cetailed stwudies of such problems as
salt-water encroacnment and land-surtace subsidence.

SUMMARY

The Houston district has two major aquifers above
the Burkeville confining laver. The uppermost aquifer is
the Chicot aquifer. which consists of sand and clay
layers that dip gently toward the Gulf of Mexico. In
places in the Houston district, the Chicot aquifer can be
separated into an upper and a lower unit.

The upper unit, wnich is NOt an IMPOrtant source
of water for most of the district, can be definec “ere
the of the ic surface differs from
the altitude of the potentiometric surface in the lower
unit. Where the upper unit cannot be defined, the
aquifer 15 said o be undifferent:ated.

The Evangeiine zqui..  ahich is the major aquifer
n the district, underlies the Chicot aquifer and consists
of sand and clay layers that dip toward the Gulf of
Mexico.

The Burkeville confining layer consists mostly of
clay layers that form an effective h - mer 10 ground-water
flow at nearly all locations excest at and nesr the
outcrop of the Evangeiine acuifer in Montgomery
County.

The large cones of depress: ~ n the
potentiometric surfaces 1n the lower uny e Chicot
aquifer, the Chicot aquifer undifferentiatea, and the
Evangeline anuifer are causea by large withdrawals of
~atar. Water now flows toward the center of these
cones, creating a reversal of the original hydraulic
gradient in most areas south of Houston. This reversal ot
the hydraulic gradient has resuited in salt-water
encroachment toward the centers of the cones, but
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STRATIGRAPHIC AND HYDROGEOLOGIC FRAMEWORK OF

PART OF THE COASTAL PLAIN OF TEXAS

INTRODUCTION

This report nas been orepared to illustrate the
stratgrapnic and hvdrogeoiogic framework of a part of
the Coastal Plain ot Texas from the Sabine River to the
Aio Grange. It is the outgrowth of a prosct that has as
ts ultimate opjective the construction of a aigital
jrounc water flow model, ¢ feasible or desirable, ot at
#ast a part ot the Miocene aquifers in the Gulf Coastal
Plain ot Texas. The moael would serve as a tool for
planning the ot the ground:

Work on the project is being cone by the U.S, Geological
Survey in cooperation with the Texas Department of
‘Nater Resources

During the course of delineating the Miocene
3quiters, wnich is Dasic to the design ana development of
the mocel, the scope of the study was broadened to
nclude ge of other hvar units, as well
as delineations of sratigraphic units. As a result, units
ranging N age from Paleocene to Holocene were
delineated (Table 1). A relationship of stratigraphic units
10 designated hydrogeologic units was thus established
statewide

Eleven aip sections and 1 sinke section are
included in this report. The dip sections are spaced
abour 50 miles (80 km) apart with the most easterly one
being near the Sabine River and the most southerly one
being near the Rio Grandge. Each dip section is about
100 miles (161 km) long and extends from near the
coastiine 1o short distances inland from the outcrop of
the oldest M ton he Catah Tuff or
Sancstone. The strike section. which 1s abu.t 500 miles
(804 km) long (in three segments), extends from the
Sabine Awer 10 the Rio Grande and (oins the dip
sections at common control points. This section 1s from
50-75 miles (80-121 km) inland from the Guif of Mexico
ana s essentially parailel 1o the coastiine. The location
of the sections ana the Catahoula outcrop are shown on
Figure 1

The sections extend from outcrops at te land
surface 10 maximum depths of 7,600 feet (2,316 m)

velow sea level. Selectea ‘'aunal occurrences, where
xnown or nferrea by corretation trom nearby well logs,
jre inclugea. The extent of sana that contains water
nhaving less than 3,000 mg/l (milligrams per liter) of
Jdissolved solids was estimated from the electrical
characteristics shown Dy the logs. This information is
nciuded on all of the sections.

Althougn tfaulting 1s common in the Coastal Plain
and '« complex n some areas. 3l faults have been
omitted from the sections to maintain continuity of the
stratigraphic and hydrogeologic boundanes. The
dis ge of such 15, of course, the
representation of an unrealistic and simplistic picture of
unbroken strata with uninterrupted boundanes. n
reality,. many of the faults nave not only broken the
hydraulic continuity of the strata but more importantly
have become barriers to fluid flow or condurts for
cross-tormational flow. The sections are presented in this
report as Figures 2-15.

Acknowledgements

The author wishes to express his appreciation to
C. W. Holcomb (Exxon Co., USA), C. B. Phillips (Mobil
Qil Corp.), and G. C. Hardin, Jr. (Ashland Exploration
Cao.) of Houston, Texas: J. G. Kiatt (Mobil ' Corp.)
and J. C. Wyetn (Conuner:al Oil Co.) of Corpus Christi,
Texas: H. C. Hixson (Mcbil Oil Corp.) of Denver,
Colorado; and D. C. Bebout (Bureau of Economic
Geology, University of Texas at Austin), for discussing
correlation problems. Their asstance does
necessarily consutute an endorsement of the view:
expressed by the author in this report. The assistance of
V. E. Barnes (Bureau of Economic Geology, University
of Texas at Austin), who provided unpublished geclogic
maps of South Texas areas; of R. H. Wallace, Jr., J. B.
Wesseli an, and R. E. Taylor (U.S. Geological Survey) of
Bay St. Lewss, Mississippi; of P. H. Jones (Department of
Geology, Louisiana State University). Baton Rouge,
Lours:ana, who provided log data, 1s also appreciated
D. G. Jorgensen (U.S. Geviogical Survey) of Lawrence,
Kansas (formerly of Houston, Texas) and W. R. Meyer




Table L.--Stratigrashic ard Mydrogeuloglc

Framework of Part of the Cusstal Flain ot Teass

Era| System Serlen Igrephic Unite
L | _Belecens | ==
i g Pletatocens Chieor aquiter
Fliocens Evangeline aquifer
Vleming Formatlon Soheville
contining
e i - —~
Vakville Sendstone i
| e e YN £ g~ Jesper aquites
¢ Catshouls Tuft
S Catehouls Tutt b ot Sesdstoss
\\\ ®  or Sesdstoss .
v r - N
- 1 t P Anshuac Formation Cotohoule
\ - t | contining
1 c . syste
L \ . . Pormation (reatricted)
s e LIET P N
: TurTace Sbaurface
: Oligocene(l) Feio Clay b

Paleocens

Mot discussed

in this reporc,

Selected Founal Mariere

Tentnboris b bleyrsin
Massalinns prratts

o s tubisss Sl v

paternery Syatem andtitoee
cutiarcd on secttoun

Tiad Said ve croppet ast ul

ava s Couniy

e Sendatone 1o
Flestng tormation cast
Weshington (ounty

etatnle 1uil halgooted oy
catalouls send.tone cant ot
Lavace County

Analis. et MRS bt i
ay be Vigoiene b ege

Pobo Clay v lopped ot ot
Leed on surtec
b Couniy,

Indtiated members of Mttt

County wey be
whule, 0l




suoIdAG |7 ucled0] Buimoyg dow xipu)
| @1nBiy

S wesie
i

\
3 %V ey
'

e vy -
e
Ny |
»

INOLSONYS MO 44nL
YINOHYLY) 40 4ONILNO

NOILVNVYIdX3

12°4 SN W) sming wosy
PO (L5M) epep pee ‘weseuiery
.0 Wel PN IPe PO (S04 %
PRIGI ' OINEI) Vouing wesy ilepen




N

spsurtace correlations ot the Catanoula-Fieming
ONTact. Js well as tormaton tnicknesses, wili conunue
“3 artter

Burkeville Confining System

The Burkeviile contining system. wnich was namea
Wesseiman (19671 ‘or outcroos near tne town ot
Surkeviie 0 Newton County, Texas, is celineatea on
~e sections ‘rom tne Sabine River to near the Rio
irange it separates the Jasper ana Evangenne aquiters
ind serves 10 retard the intercnange of water petween
ne two aquiters

The Burkevilie has been mapped n this report as a

rock-$tratigrapnic unit consisting predominantly of silt
and clay.” Boundaries were d i ind

‘rom time conceots although in some places the unit
Jppears o possess Jpproximately isochronous
noundaries. In Most places. however, this is not the case.
For example. the entire thickness of sediment in the
Burkeville confining system in some areas is younger
than the entire thicknes: of sediment in the Burkeviile in

other pDiaces

The configuration of the unit 15 highly irreqular
Boundaries are not restricted to a single stratugraphic
Jmit but transaress the Fleming-Oakville contact in many
olaces. This is snown on sections D-D’ to G-G' ana J-J'
(Fiqures 58 ana 11). Where the C  ville Sandstone s
present, the Burkeville crops out in the Fleming but dips
gradually nto the Qakwille pecause of facies changes
from sand to clay downdip.

The typical thickness of the Burkeville ranges from
about 300 to SN0 feet (91 to 152 m). However, thick
sections of predominantly clay in Jackson and Calhoun
Counties account for the Burkeville's gradual increase to
ts maximum thickness of more than 2,000 feet (610 m)
as shown on section F-F’ (Figure 7).

The Burkeville crntfining system should not be
construed as a rock uni' 1at is composed entirely of silt
and clay. This 1s not typical of the umit, although
examples of a oredominance of silt and clay can be seen

n some (0gs in sections H H' and |1’ (Figures 9-10). In
most places, the Burkeville « coposed of many
individual sand lavers, which an fresn to shightly

saline water: but because of its relatively large
percentage of silt and clav when compared to the
underiying Jasoar aquifer and overlying Evangeline, the
Burkewville fur~tions as 4 confining urit

40-

Evangeline Aqutifer

The Evangehine jquiter. wnich was namea and
1efined by Jones (Jones, Turcan. ana Skibitzke, 1954)
‘or 3 grouna - water reservoir (N soutnwestern Louisiana,
has been mappeo aiso N Texas. but heretotore has been
ielineated no tarther west than Washingron, Austin

ort Bend, ana Brazoria Counties. 'ts presence as an
quiter ang (15 NYArologiC bounaaries 1o the west have
wen a matter of specutation. O G. Jorgensen, W R
‘Aever, ana W H Sangeen or the U S. Geological Survey
written commun., Marcn 1. 1976) recently refined the
lelineation of the aqui‘er in previously mapped areas
and continuea its delineation to the Rio Grande. The
ies of the Evange as they appear on the
sections in this report are their determinations.

The Evangelin has been delineated in this..
report essentially as ratigrapnic unit. Although

the aquifer 15 composea of at least the Goliad Sand, the
lower boundary transgresses tme lines to include
ections of sand in the Fleming Formation. The base of
‘the Goliad Sand at the outc/ oo coincides wi base
ot the Evangel only n South Texas as shown n
sections H-H' tu K-K' (Figures 9-12). Elsewnhere, the
Evangeline at the surface includes about half of the
Fleming outcrop. The upper boundary of the Evangeline
orobably follows ciosely the top of the Goliad Sand
where present, sithough this relationship 1s somewhat
‘peculative.

The Evangeline aquifer is typically wedge shaped
and has a high sand-ciay ratio. Individual sand beds are
characteristically tens of feet thick. Near the outcrop,
the aquifer ranges in thickness from 400 to 1,000 feet
(122 to 305 m), but near the coastline, where the top of
the aquifer s about 1.000 feet (305m) deep, its
thickness averages about 2,000 feet (610m). The
Evangeline s noted for its abundance of good quality
ground water and is considered one of the most prolific
aquifers in the Texas Coastal Plain. Fresh to shightly
saline water in the aquifer, however, s shown to extend
10 the coastline only n section J-J° (Fiqure 11)

Chicot Aquifer

The Chicot aquifer, which was named and defined
by Jones (Jones, Ti can, and Skibitzke, 1954) for a
Jround-water reservoir (0 southwestern Louisiana, 1s the
youngest aquifer in the Coastal Plain of Texas. Over the
vears, the aquifer gradually was mappeo westward from
Louisiana into Texas wnere, heretofcre, (ts most




it was Austin, Fort Beno, ana

westerly mMapoed
Brazoria Counties. In this report, the gelineation ot the
Chicot was refinea n oreviously mMapped areas ana
extended to near the Rio Granae bv O. G. Jorgensen.
R Meyer, ana W. M. Sangeen ot the U.S. Geological
Survey 1written commun., Marcn 1. 1976}

t 15 believea tnat the Dase of the Chicot in some
ireas Nas peen QeliNeatea ON the Sections 1N tNis report Js
the Dase of the Pleistocene. Eariv work n Southeast
Texas (naicates that the Chicot Drobably comorises the
Nillis Sana, Bentiey Formation, Montgomery
Formation, ana Bea Clay of PI e age ana
any ovcnv-mq Holocene alluvium (Table 1). The probiem
that arises in this regard s that the base of the
Pleistocene is difficult to pick from electrical logs. Thus
any delineaton of the base of the Chicot in the
subsurface as the base of the Pleistocene is automatically
suspect. At the surtace, the base of the Chicot on the

2Ctions Nas Deen DICkea at tne Most Januwara eage of
ne oidest unaissectea coastwise terrace ot Quaternary
i9e. In practice. tne cehineation of the Chicot in the
ubsurtace, at Ieast on tne sections /n Southeast Texas.
'as Leen Lasea on the presence of J higher sana-clay
ratio in tne Chicot than in tne ungeriying Evangeine. in
ome olaces, Qrominent Cidv 1aver wdas used as the
ounaary O.tforences N Nyaraunce Conguctivity or
vater levels in some areas aiso served to aitferentiate the

“hicot from tne Evangenne

The hign percentage of sang n the Chicot in
Soutneast Texas, wnere e aquifer is noted for its
ibundance of water, Ciminisnes southwestward.
Southwest of section G-G’ (Figure 8) the higher clay
content ‘of the Chicot and the absence of fresh to
shghtly saline water in the unit 1s sharply contrasted
with the underlying Evangeiine aquifer that sull retains
elatively large amounts of sana and good quality water.
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Lead Products Ce.

INCORPORATED
SHONE (713) 224-9546 709 NOATH VELASCO 20 BOX 1347
HOUSTON, TEXAS 77251-1341

October 11, 1988

U.S. EPA Region 6
Sites Notification
First Interstate Tower
1445 Ross Averue
Dallas, Texas 75202

Re: CERCLA Section 103(c) Notification
Dear Sir or Madam:

For the past several years, various lead companies in Houston have been
negotiating with the Texas Water Cammission concerning the hazardous
nature of discarded lead batteries. We have recently learned that the
TWC has decided that the lead batteries and lead-contaminated soils are
not considered as a "by-product" under the TWC regulations. We have
been advised that inasmuch as the batteries contain lead, the disposal
of these substances may be regulated under CERCIA. Our lawyers have fur-
ther advised us that under Secion 103(c) of CERCLA, our company was to
have notified the EPA by June 9, 1981, of the location of all faci ties
in which hazardous substances were disposed. Inasmuch as we are w.ible
to locate any company records that indicate that such notification was
given, we are providing the requested motification herein.

By way of background information, the following .is a brief history of the
operations of the company. Lead Products Company, Inc. is a small cor-
poration which began as a lead smelting business in the 1930's. Lead was
removed fram discarded batteries and utilized to make pipes and other
equipment. After the majucity of lead was removed from the batteries, they
were used as fill material at our plant site and two other nearby locations.
It is our understanding that all of the lead could not be removed from the .,
batteries and therefore the buried batteries contain some residual lead.

We believe this type of disposal ceased in the mid-1960's.

We have attached for your information three sets of the notification form
that was published in the April 15, 1981, Federal Register. We have provided

forms for the following locations:
RF@CE“”"’@
0CT 201988 i
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Lead Products Co.

INCORPORATED
-~ :

>
SHONE (713) 224-3546 "09 NORTH VELASCO 20 BOx 1347
HOUSTON, TEXAS 77251-1341

U.S. EPA Region 6
October 11, 1988
Page 2

(1) Lead Products Company, Inc. facility located at 709 N.
Velasco in Houston. This is our present plant site. We
believe the disposal activities occurred at this location
from approximately 1945 until sometime in the 1950's.

(2) Childs Truck Fquipment Inc. site located in the 800
block of N. Velasco in Houston. Prior to being located at
the present address, the company rented this site fraom

its owners. We understand that lead batteries may have been
used for fill material at this site from approximately 1935
until 1945,

(3) KNUZ Radio Tower site located at 315 North Emnis in
Houston. During the 1950's and 1960's, our company con-
tracted with the owner of the Radio Tower to provide bat-
teries for fill material for the property.

At the present time Lead Products is undertaking an investigation to deter-
mine the extent of contamination at the plant site. We are currently in-
wolved in negotiations with the City of Houston on this matter and will be
contacting the Texas Water Commission to determine the proper remedial action
to be performed. We are also attempting to obtain permission from the pres-
ent owners of the Childs site to cbtain samples from that location. Lead
Products presently does not have any plans to take any action at the Radio
Tower site.

We trust the informati~n provided herein will be sufficient to meet the noti-
fication requirements under the regulations. If you require any additional
information, please do not hesitate to call me at (713) 224-9546.

Very truly yours,
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1888 LAURYLPYRIDINIUM LAURYLXANTHATE

SYNS:
DODECANETHIOL MALAURYL WERCAPTAN
M-DODECYL MERCAPTAN MERCAPTODODECANE
DODECYL MERCAPTAN SO1Ce0938
TOXICITY DATA CODEN

“vtratahl $020 ue/mi/ I6W BZARAZ 17 102.74

Reported in EPA TSCA Inventorv. 1980

THR: See mercaptans. MUT data

Fire Hazara: Low

T Fight Fire: Alcohol foam

Dusaster Hazara: When heated to decomp it emits tox
‘umes ot SO,

LAURYLPYRIDINIUM LAURYLXANTHATE

CAS RN: 14917965 NIOSH = UU 5775000
mi: CysHypN*Cy3H2s0S;. mw: 509.98

TOXICITY DATA. 2 CODEN:

skn-rte 500 mg/24H MOD 18ZPAK - 17472
eye-rox 20 mg/24H SEV 8ZPAK 17472
sri-rat LD3S0: 802 my/ kg 18ZPAK -.174.72

THR: MOD orl. A skn, eve irr
Disaster Hazara: When heated to decomp 1t emits very
tox fumes of NO, ana SO,

LAURYL SULFATE, SODIUM SALT, CONDENSED
WITH 3 MOLES OF ETHYLENE OXIDE

NIOSH #: OF 5725000

SYNS

SODIUM SALT OF SULFATED SODIUM SALT OF SULFATED
BROAD-CUT COCONUT ETHOXYLATE  "ROAD<CUT
ETHOXY(JEO) ALCOMOL LAURYL ALCONOL

TOXICITY DATA 2 CODEN:

skn-rtt 10 mg MLD JSCCAS 2241171

skn-rde 230 mg/3W open MLD JSCCAS 22.411.71

skn-gpg 113 mg/SW open MLD JSCCAS 22.411.71

THR: A sknrr.
Disaster Hazard: Whew .cated to decomp 1t emits tox
fumes of SO,

LAVANDIN OIL
CAS RN: 8022159 NIOSH z: OF 6097500

Main consttuent is Linalool: found in plant Lavanoula
Hybnda Reverchon: preparel o .team disullation of the
flow=ning stalks of the plant

SYN: oiL oF Lavanoin

TOXICITY DATA: 2 CODEN
*kn-re S00 my/ 24H MLD FCTX® ' 44376
Reported in EPA TSCA Inventory, 1910

THR: A skn ur
Disaster Hazard: When heated to decomp 1t emits acnd
smoke and fumes

LAVATAR

NIOSH = OF 6097840
Coal tar disullates in a shampoo base.

CODEN
TOLEDS 1.325.79

TOXICITY DATA

nma-sat 25 uw/ plate

THR: MUT data.

Disaster Hazara: When neated to decomp It emits acr
smoke ana tumes.

LAVENDER ABSOLUTE
NIOSH = OF 61000C

Found in the Howars of Lavandula Officinalis chaix. Th

main constituent 1s Linalyi Acetate: prepared from aicc

holic extract of a residue. which s extracted from plan

matenal using an organic solvent; a dark green liquia

TOXICITY DATA: 1 CODEN:

skn-rbt 300 mg/24H MLD FCTXAV 14.44).76

orl-rat LD30:4250 mg/kg FCTXAV 14(5),441,76

THR: LOW orl: A skn irr.

Disaster Hazard: When heated to decomp it emits acna
smoke and fumes.

LAVENDER OIL
CAS RN: 8000280 NIOSH 2: OF 6110000

Main constituent 1s linalyl acetate. Found in the plant
Lavandulsofficinalif choix (Fam. Labuate). Prepared by
steam distillation of the flowenng stalks of the plant.

SYNS:

LAVENDEL OEL (GERMAN)

TOXICITY DATA: 1

skn-rbt 500 mg/24H MLD FCTXAV 14.443,76

ort-rat LD30: 9040 mg/kg PHARAT 14.435,59

Reported in EPA TSCA Inventory, 1980.

THR: LOW orl. A skn irr.

Disaster Hazard: When heated to decomp 1t emits acnd
smoke and fumes.

OIL OF LAVENDER

CODEN:

LD-813
CAS RN: 64083052 NIOSH z: OF 6730000

Commercial mixture of aromatic amines contaning ap-
prox. 40% MOCA

TOXICITY DATA: 3 CODEN:
or-rat TDLo: 37 gm/kg/2Y-C CARC  TXAPAS9 31.159.75

THR: An exper CARC. See also aromatic amines.
Disaster Hazard: When heated (0 decomp 1t emuts tox
fumes of NO;

LEAD

CAS RN: 7439921
mf: Pb; mw: 207.19

Bluish-gray, soft metal. mp: 327.43°, bp: 1740°, d: 11.34
@ 20°/4° vap. press: | mm @ 973°

NIOSH =: OF 7525000

SYNS
c.1 T3S LEAD &2
LEAD FLAKE OLOW (POLISH)
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IXICITY DATA 3 CODEN

rat TDLo "% me kg {MGN) A\ERLAU
rt-rat TDLo 1140 maskg (14D pre- PHMCAA 0.2
21D post
ri-mus TDLo (120 meskg (MGNY AEHLAU 11
ri-mus [DLo 6300 me &g (1-21D EXPEAM 311
preg)
ri-mus TDLO (2000 mekg (121D XPEAM 31131278
oreg)
ri-mus [DLO 4800 me kg 1 i-10D SECTAo 18.271.°7
pres)
va-nam [DLo ‘0 mu kg (3D EXPEAM 151509
preg)- TER
ori-dom [DLo 601 me/kg (1-21W TXAPAY 25.460.73
preg)
wa-ham TDLo 50 me/ kg (3D EXPEAM 15.56,69
preg)- TER
orfl-wmn TDLo 450 mg/kg/6Y 'CNS JAMAAP 217.2627.77
ipr-rat LDLo" 1000 mg/ kg EQSSDX 1.1.75
ori-pgn LDLo: 160 mg/kg HBAMAK 4.1289.35
C g De Indefi IARC*® 23,
125,80.

TLV: AIR: 0.15 mgym3 DTLVS® 4,243.80. Toxicoiogy
Review: TRBMAV 33(1),85,75: PGMJAO
51(601).781.75. JDSCAE £8(12),1767.75. IRXPAT
12.1,73; CTPHBG $5.147.71; CTOXAO 6(3),377.73;
QURBAW 7(1),75,74; RREVAH 54,55.75; JAVMA4
164(3),277.74; AEMBAP 40,239,73; CTOXAO
5(2),151.72. FOREAE 731342 KOTTAM
11(11),1300.75; GEIGAI 20(3),291,73; STEVAS
2(4).341,74. CLCHAU 19.361,73;: AJMEAZ 38.409.65:
8SDHAX PB.254,72; PDTNBH 6,204,77; AMTODM
3.209.77. OSHA Standard: Air: TWA 200 ug/m3
(SCP-0) FEREAC 39,23540.74. Occupauonzl Expo-
sure to Inorgamic Lead recm sid: Air: TWA 0.10
mg(Pb)/m3 NTIS** “NIOSH Manual of Anaiyt-
ical Methods” VOL 1 102,191.195,200.20¢. 14,262,
VOL 3 S341. Reported in EPA TSCA Inventory,
1980.

THR: See lead compounds. A hma CNS. HIGH ori:
MOD irr. A common air contaminant. It 1s a = CAR
of the lungs and kidney and an exper TER.

Fire Hazard: Mod. in the form of dust when exposed
t0 heat or flame. See aiso powdered metals.

Explosion Hazard: Mod. in the form of dust when exposed
to heat or flame.

Incomp: NH.NO,, CIF,, HyO,, NaN,, Na,C,, Zr. diso-
dium acetylide: oxidants.

Disaster Hazard: Dangerous; when heated. emits highly
tox fumes: can react vigorousiv - ~th oxidizing niaten-
als.

For fu:ther information see Vol. 1. No. | of DPIM Re-
port.

LEAD ACETATE

CAS RN: 101042 NIOSH = Al 5250000
mf: CCH¢O*Pb: mw: 325.29

Trihydrate, colorless crysta.s or white granules or powder
Slightly aceuc odor: slowly effloresces: d: 2.55; mp: 75°
when rapidly heated. Decomp above 200°; very sol in
glycerol. Keep weil closed.

| EAD ACETATE. BASIC 1689

SYNS
\CETIC ACID LEAD (2=) <ALt LAD DIBASIC ACETATE
\CETATE DE PLOMB (FRENCHI “ORMAL LEAD ACETATE
BLEIACETAT (GERMAN) “LUMBOLS ACETATE
LEAD (2%} ACETATE SALT OF SATURN
LEAD() ACETATE SUGAR OF LEAD
EAD DIACETATE
TOXICITY DATA 3 CODEN
ins-rat-pr 30 ks kg PSEBAA (4344073
om-mus-par | am, kg \RTODN 45.159.80
ri-rat [DLo 7454 me kg 15-160D FCTXAV 11.629.75
preg)
sri-rat TDLo: 1800 me/kg (122D TOLEDS 7.171.80
preg/ 14D posty
srl-rat I’DLa 113 gm/kg (70D pre- PRBHAU 8,347,718
21D post

orl-mus I’DLn 3150 mg/kg (1-21D CRSBAW 170.1319.76
preg)
orl-mus TDLo 4800 mg/kg (1-3D CRSBAW 172,1037,78

preg)
orl-mus TDLo 9 gmvkg (7-21D preg)  CRSBAW 170.1319.76
ipr-mus TDLo-}$S meskg (8D preg) BIMDB) 30.223.79

‘vn-ham TDLo: 50 mg/kg/(8D EXMPAS 7.208.67
preg)-TER
wn-ham TDLo: 50 mg/kg (8D preg) EXPEAM 25.56.69
ipe-pgn LDLo: 150 mg/kg ARTODN 46.265.80
cyt-hma:lym | mmol/L/24H TXCYAC 10.67.78
cyt-mus-orl 16800 mg/kg/4W JTEHDS 2.619.77
cyt-mky-ori 5760 mg/kg/6AW MUREAYV 43.77.77
ipr-mus TDLo: 15 mg/kg/(8D BIMDB) 30.223.79
preg): TER
ivn-bam TDLo 50 mg/kg/(8D EXMPAS 7.203,67
preg): TER
sei-rat TDLo: 250 gmvkg/47W- BICAAL 16.283.62
C:ETA
ipr-rat LDLo: 204 my/ kg JPETAB 18.161.30
ipr-mus LD50: 120 mg/kg COREAF 256.1043.63
ori<dog LDLo: 300 mg/kg HBAMAK 4.1289.33
scu-dog LDLo: 80 mg/kg HBAMAK 4.1289.33
wa-dog LDLo: 300 mg/kg EQSSDX 1.1.73
scu-cat LDLo: 100 mg/kg HBAMAK 4,1289.)3
scu-rt LDLo- 300 mg/kg HBAMAK 4,1289.33
iva-rtt LDLo: 50 mg/kg EQSSDX 1.1.73
scu-frg LDLo- 1600 mg/kg HBAMAK 4.1289.3%
C Deter Ammal Positive [ARC**

23,325,80; Human Susnccted IARC®* 23,325,80. Tox:-
cology Review: ADT _AS 5,51,72; ENVRAL 13,36,77;
8SDHAX Pb,256.7 .. OSHA Standard: Air: TWA 200
ug(Pb)/m3 (SCP-O) FEREAC 29.23540,74. Occupa-
tional Exposure to Inorganic Lead recm std: Air: TWA
0.10 mg(Pb)/m3 NTIS**. Reported in EPA TSCA In-
ventory, 1980.

THR: MUT data. An exper ~ CARC, TER, ETA. A
susp hmn CARC; HIGH ipr. orl, scu, vn. See also
lead compounds. A poison. An insecucide.

Disaster Hazard: When heated to decomp 1t emits tox
fumes of Pb.

Incomp: KBrO,, acuds. sol sulfates. citrates, tartrates,
chlondes, ca I tannin phosph. re-
sorcinol, salicylic acid, phe -ol. chloral hydute. sulfites,
vegetable infusions, tinctures.

For further informaton see Yol. 1, No. 4 of DPIM Report.

LEAD ACETATE, BASIC
CAS RN: 1335326 NIOSH =: OF 8750000
mf: C,HgOsPby: mw: 807.71



REFERENCE 7

Recora of Item Checked 3elow)
RECORD 0F _%_Phone Call Jiscussion Field Trip
"OMMUNICATION e [
___“onterence __ Otner(Specify)
T0: Don Maclianes. From: Date:
Houston Public “orks 1/5/89
Jater Production vtfice “ellv Bowles, FIT Geologist
5 105 Sabine, Houston, TX! ) Time:
(713) 227-6558 cuti -« Lreie—? 1:00 pm
SUBJECT: Ground Yater and Surfare Jater Use - City of Houston |

SUMMARY OF COMMUNICATION

{Q. Where does the public wvater supply for the study area in the City of

Houston come from?

'A. Drinking wvater for that area is a mixture of surface water and ground |

vater. Surtace wvater comes trom Lake Houston. 17 miles north. Ground {

vater comes from City of Houston water supply wells, four of which are

located within four miles of your area of concern: Central #19,

Central %20, Central #21 and Scott Street #6. Approximately 60% comes

from surface vater and 40% from groundvater (see attachment).

o

: What are the uses of Buffalo Bayou?

>

Buffalo Bayou is primarily a storm sewer outlet with limited recreational

uses - such as canoeing. There is no =urface water withdrawn from Buffalo

Bayou for public water supply use in the City of Houston. It is not

T

used for irrigation either.

CONCLUSIONS, ACTION TAKEN OR REQUIRED

| INFORMATION COPIES
[TO:
L

EPA FORM 1300-6 (7-72)
Replaces EPA HQ Form 5300-3 which may be used until Supply is Exhausted.
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REFERENCE 10

(Recora ot Item Checked Below)

RECORD 0OF ¥ Phone call Discussion Field Trip
COMMUNICATIO! C T . T
___Conterence __ Other(Specify)

T0: Dr. Herbert McKee From: |Date:
Jccupational Health| 1/9/89
City of Houston Kelly Bowles, FIT Geologist

|Health Dept/Engineering| ’ 4 _ [Time:
(713) 640-4399 | e 1 f Y | 2:25 pm

I
1

|SUBJECT: Leaa Products Facility Site and Buffalo Bayou,Hdouston Ship Channel

| SUMMARY OF COMMUNICATION
!

{Q: Has there been any remedial action taken at Lead Products facility site?
|

|A: There hasn’t been any complete remedial action. The company itself is

I making an attempt to control runoff. There hasn’t been any removal.

Je are trying to get approval to implement a program to recover the

| lead from the contaminated soil.

Q: Do you have an estimate of the amount of hazardous material buried onsite?

A: Ve have no record of the amount. Ve have data showing the levels of

contamination, but no quantity data.

Q: Surface runoff from Lead Products feeds into Buffalo Bayou. Do you

know what Buffalo Bayou is used for down stream from the site?

A: Buffalo Bayou is used for navigation and by industries along the channel

for once through cooling water. There is no consumptive use and it is

not used for drinking water.

|

CONCLUSIONS, ACTION TAKEN OR REQUIRED

INFORMATION COPIES
TC:

EPA FORM 1300-6 (7-72)
Replaces EPA HQ Form 5300-3 which may be used until Suppiy is Exhausted.



REFERENCE 11

(Recoru or Item Checked Below)

RECORD OF X Phone Call Jiscussion Field Trip
"OMMUNICATION . T T
___Conference _Other(Specify)
TO: Juliie Massey, From: |Date:
Ecological Services 1/9/89
J.S. Fish & Wildlife Kelly Bowles. FIT Geologist ‘
Service. ¥ ! o |Time: |
ILQ_/»[Z’»’C"'—"') j 2:10 pm ‘

I SUB

JECT: Sensitive Environments along Buffalo Bayou
i | SUMMARY OF COMMUNICATION
(0: Are there any critical habitats of Endangered Species or other sensitive

environments along Buffalo Bayou in the City of Houston?

No. There are no federally designated critical habaitats for endangered

species along Buffalo Bayou. The edges of the bayou are fairly

industrialized, so there are no federally designated sensitive

environments along the banks.

ot et i e o S i

S

|

CON

CLUSIONS, ACTT"" TAKEN OR REQUIRED

|
r

L

| INFORMATION COPIES
|TO:

1

EPA FORM 1300-6 (7-72)
Replaces EPA HQ Form 5300-3 which may be used until Supply is Exhausted.
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REFERENCE 13

Cnitea States Department of the Interior

EOLUGICAL ~URVEY
AATER RESQURCES DIVISION
2320 LaBrancn St., Rm. (112

Hdouston, "=2xas /7004

January 12, .289

elly Bowies

Ecology ana Environment
Suite 1400

1509 Main St.

Dallas, TX 75201

Dear Ms. Zowies:

Inclosea are tables of available caily mean discharge data at U.S.G.S.
gaging station 08073700, Buffalo Bayou at Piney Point, TX.

Sincerely,
/zédf;gfﬂf/
J. C. Fisher

Supervisory Hydrologist
Houston Subdistrict, WRD

JCF/bdp
Enclosures
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REFERENCE 14

(Record ot Item Checked Below)

RECORD OF _¥_Phone Call _ Discussion __ Field Trip |

COMMUNICAT1ON I

__Conference __ Orther(Specify) |

|

TO: Henerv Flemming From: |Cate: i

Technician ACOE ) ! | 1/10/89 |
Galveston District | Brian Boerner, FIT Chemist !

(409) 766-3076 [Time:

P S A » 1243
D Treeu. |

|SUBJECT: Flood Plains of Houston

N .
!SUHHARY OF COMMUNICATION
iArea around 800 N. Velasco is in zone C, which is out of the floodplain.
?Info. from FIRM; Map Panel # 480296-0125-6, September 27, 1985.
iMap Being sent to FIT office (see attachment).
i
L
e |

CONCLUSIONS. ACTION TAKEN OR REQUIRED

INFORMATION COPIES
TO:

EPA FORM 1300-6 (7-72)
Replaces EPA HQ Form 5300-2 which may be used until Supply is Exhausted.




IEFERENCE 15

(Record ot Item Checked Below)

RECORD OF _X_Phone Call _ Discussion __ Field Trip !

COMMUNICATION
___Conference  Other(Specify)
TO: Eddie Elliott From: |Date:
TWC Ly —T 1/3/89
Deer Park, X Frances Verhalen.’{hﬂ 4; .
(713) 479-5981 FIT Environmental Scientist [Time: |
| 3:45pm |

SUBJECT: TWC Regulatory History of Lead Products Company

| SUMMARY OF COMMUNICATION

Lead Products Co., Inc., Childs Trucking Equipment Co., and KNUZ Radio

|Tower sites are considered to be one site by the TWC. The site is listed

|as Lead Products Co.. Inc.

Lead Products 1s a currently active recycler of lead. The lead is made

|into pipes from tire weights. Previously, lead was obtained from cracking
1

|batteries. The battery cases were allegedly buried from approximately

1935 to 1975 in a pit with approximate dimensions of 150 by 100 by 20 feet

on the Lead Products and former Child’s Trucking Equipment Co. properties.

A portion of the property is now owned by the City of Houston and was

used for trash incineration by the city at one time.

No official litigation against the site by the TWC or the city has begun.

The Lead Products owners have begun negotiations with the city and TWC and

are currently collecting soil samples for analysis. Tona Vaca (713) 520-9030

from ERT (now ENSR Construction) is the project officer for the current

sample collection.

CONCLUSIONS, ACTION TAKEN OR REQUIRED
!_.
!
t
I
|
r
l
|
I

INFORMATION COPIES
TO:
L

EPA FORM 1300-6 (7-72)
Replaces EPA HQ Form 5300-3 which may be used until Supply is Exhausted.
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